An in-gel assay for protein tyrosine phosphatase activity: detection of widespread distribution in cells and tissues.
A method is described for the detection of protein tyrosine phosphatase activity in sodium dodecyl sulfate-polyacrylamide gels. A radiolabeled substrate, 32P-labeled poly(glutamic acid-tyrosine) (random copolymer) is incorporated into gels prior to polymerization. Following electrophoresis, the sodium dodecyl sulfate is removed; the proteins are fully denatured by soaking gels in 6 M guanidine hydrochloride and then renatured by incubation in buffers containing 0.04% Tween 40 and high concentrations of reducing agents. Protein tyrosine phosphatase activity is detected in autoradiographs of dried gels as regions from which the 32P has been selectively removed. Electrophoresis of known cytoplasmic protein tyrosine phosphatases indicates activity as the predicted molecular weights. As little as 10 pg of some cytoplasmic phosphatases is detectable. However, transmembrane tyrosine phosphatases, such as CD45, are detected only at very high protein loadings in this assay. Electrophoresis of whole cell lysates indicates multiple bands of tyrosine phosphatase activity, some of which comigrate with known cytoplasmic protein tyrosine phosphatases. The activity is inhibited by sodium orthovanadate or the omission of reducing agents during the renaturation process. The assay has been used to analyze embryonic and adult tissues, as well as whole cell lysates. A similar profile of bands of tyrosine phosphatase activity is seen with many different cells and tissues. However, some that are highly differentiated, such as adult skeletal muscle, erythrocytes, or sperm, reveal either a reduced level of tyrosine phosphatase activity or a simplified profile of bands.